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Section I.  Purpose and Need for Action 

A. Introduction

The City of Tucson (City) and the University of Arizona (U of A) are working together to 

control buffelgrass (Pennisetum ciliare) in the Tucson area and the U.S. Fish and Wildlife 

Service’s Partners for Fish and Wildlife program will provide funding to both the City of Tucson 

for their “A” Mountain property and U of A for their Tumamoc Hill Property, with matching 

funds coming from Pima County to supplement control on the U of A’s Tumamoc Hill property, 

to help control this highly invasive and noxious grass.  The goal of this project is to control 

buffelgrass on “A” Mountain and Tumamoc Hill about 1 mile west of downtown Tucson, 

Arizona.  The project proposes to treat buffelgrass with a herbicide, Glyphosate (e.g. Roundup 

Pro or the generic equivalent) in the form of a liquid spray applied with backpack spraying units 

and with mounted units along roads where possible.  Control efforts (chemical and/or physical) 

of buffelgrass are planned or currently implemented by adjacent property owners, such as 

Arizona Game and Fish Department, Pima Community College, Santa Cruz River (County) 

Park, and adjacent neighborhood and homeowner’s associations.  Longer-term efforts in Saguaro 

National Park West and Tucson Mountain Park are also near the proposed project location.

Should the treatment of buffelgrass not occur, its uncontrolled growth and constant threat as a 

fire hazard may result in the loss of native Sonoran Desert vegetation and the wildlife that 

depend on the Sonoran Desert ecosystem.  Buffelgrass displaces native plants, animals, and 

habitat by competing for space, sunlight, moisture, and nutrients.  Dry buffelgrass leaves produce 

tinder-dry fuels that quickly carry hot wildfires.  Native Sonoran Desert plants and wildlife have 

not evolved with fire and are seriously damaged by it.  Fires that kill native plants and damage 

wildlife habitat create even more space for buffelgrass, which not only survives the fire but 

thrives on fire.  Currently, buffelgrass has formed large and dense colonies on the City and U of 

A properties, which provide fuel and have the potential to quickly carry wildfires. 

If buffelgrass is not controlled on the City and U of A properties, it will continue to serve as a 

seed source for buffelgrass infestations on adjacent lands which include Tucson Mountain Park, 

Saguaro National Park West, the Santa Cruz River just below “A” Mountain, and numerous 
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housing developments.  Also, the concern and constant threat of fire from the buffelgrass creates 

a legal liability for the City and U of A. 

B. Purpose of the Proposed Action 

The purpose of the proposed action is for the City and the U of A to control about 1,143 acres of 

buffelgrass on “A” Mountain (273 acres), and Tumamoc Hill (870 acres) to mitigate the fire 

danger and allow for the natural recolonization of native Sonoran Desert vegetation.  The project 

area is shown in Figure 1.  The project area reflects actual boundaries of “A” Mountain and 

Tumamoc Hill properties.   

Figure 1.  Project area.  Tumamoc Hill is shown in yellow and “A” Mountain in red. 
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The proposed action is a demonstration project to show that the invasive and noxious buffelgrass 

can be controlled at a relatively large scale across multiple jurisdictional boundaries.  

Additionally, the high visibility of this project in the City of Tucson, if successful, will raise the 

public’s awareness of the buffelgrass problem.  The goal of this project is to control buffelgrass, 

which should allow for the natural recolonization of native Sonoran Desert plant species in the 

project area.  Information gained from this project will benefit the City’s and other governments’ 

future projects in controlling buffelgrass on their properties.

The term ‘noxious’ is a legal designation.  Buffelgrass is an invasive exotic plant and is 

classified as a regulated and restricted noxious weed in Arizona.  Transporting seed or parts of 

these plants, or allowing them to seed on one’s property is prohibited by Arizona Law (R3-4-

245).  In 2004, a Habitat Conservation Plan (HCP) called the Sonoran Desert Conservation Plan 

(SDCP) was prepared for Pima County.  In that document, the treatment of buffelgrass was 

addressed.  The SDCP addresses biodiversity conservation and addresses control of buffelgrass 

in Pima County through implementing an adaptive management plan.  Control of buffelgrass and 

establishment of beneficial native plant species on City and U of A properties will contribute to 

restoring Sonoran Desert ecosystem, increasing biodiversity, and decreasing risk of catastrophic 

fire in the area.  The action proposed in this project supports this effort by controlling 

buffelgrass, thus allowing natural re-establishment of beneficial native vegetation.  Sufficient 

native seed sources exist in the project area to induce natural reseeding, therefore no 

supplemental re-seeding or planting will be performed on “A” Mountain and Tumamoc Hill. 

C. Need for Taking the Proposed Action 

The need for taking the proposed action is to take steps necessary to conserve native Sonoran 

Desert plants and the ecosystem by controlling buffelgrass.  Buffelgrass was formally added to 

the Noxious Weed List for Arizona on December 6, 2005.  It poses a threat to the Sonoran Desert 

ecosystem and increases the likelihood of fire and therefore steps to control the spread of 

buffelgrass are necessary.  Conservation of Sonoran Desert plant species through eradication and 

control of invasive grasses is consistent with the SDCP.  Current buffelgrass control efforts are 

underway at the Tucson Mountain Park, Saguaro National Park, Organ Pipe Cactus National 
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Monument, Coronado National Forest, and along Interstate Highways 10 and 19, and Highway 

86.  Control methods are primarily chemical (application of the herbicide Round Up or 

equivalent) with minimal physical removal at Saguaro National Park and Coronado National 

Forest.  Physical methods such as using volunteer labor to pull buffelgrass, is used at Tucson 

Mountain Park and Organ Pipe Cactus National Monument.  The City’s and U of A’s 

involvement are an essential component to the larger regional control effort that includes 

ongoing activities of Pima County, Federal agencies such as Saguaro National Park and 

Coronado National Forest, and private individuals.

Section II: Alternatives Including the Proposed Action 

Alternative 1. No Action 

This alternative would not take direct action to control buffelgrass on the City or U of A 

properties.  This alternative would continue with current actions that include limited use of 

herbicides and mapping locations of buffelgrass throughout the Tucson area.  Under the no 

action alternative, only very small patches of buffelgrass would be controlled.  The City and U of 

A would not be in compliance with state regulations regarding noxious weed removal. 

Alternative 2. Physical Control and Removal

This alternative would implement the physical control of buffelgrass using several methods, 

including manual removal and/or mowing.  Transportation of grass removed by either method 

would be in a manner that would minimize the possibility of plants “escaping.”  Disposal would 

be in City landfill sites where buffelgrass could be contained on site through continual removal 

of colonizing plants.

Manual removal would be used in areas on “A” Mountain and Tumamoc Hill as a means of 

controlling some of the buffelgrass infestations, and would be applied to those infestations that 
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are relatively small.  Manual control and removal is costly and labor intensive because of the 

huge workforce involved.  However, enlisting the help of volunteers could reduce the cost of 

physical control.  The high cost and labor intensiveness of physical methods may preclude 

control of buffelgrass that is currently established as a large area of infestation and is rapidly 

spreading.  Manual removal should not be practiced in archeologically sensitive areas or on steep 

slopes or in very thick stands of buffelgrass due to the high risk of soil erosion.  Because of the 

huge extent of buffelgrass, physical control/removal may be insufficient to prevent its further 

spread, thus manual removal would not be practical on a large scale.  

Mowing would be used on the City and U of A properties where large infestations of buffelgrass 

occur.  Mowing and collecting the mowed grass on a large scale area would be labor intensive.  

Additionally, mowing, either with string trimmers in the mountain areas or mowing machines in 

level areas may cause sparking and poses fire risk, which could damage neighboring native 

plants.  Mowing would not be practical on a large scale, and would potentially be 

counterproductive by assisting in seed dispersal.

Alternative 3. Chemical (Herbicide) Removal of Exotic, Noxious Species and Re-establishing 

Native Plants

Under this alternative only the herbicide Glyphosate (e.g. Roundup Pro)  [N-(phosphonomethyl) 

glycine, in the form of its isopropylamine salt] and other ingredients including surfactant (a 

chemical added to improve absorption on the leaf surface) would be used for eradication of 

buffelgrass, applied at a label rate of 0.25 gallons/surface acre (1 lb Active Ingredient/acre). 

Adding adjuvants, other than the surfactant already contained in the Roundup Pro or its generic 

equivalent would not be necessary.  See Appendix A for label.  The chemical would be applied 

to green and growing buffelgrass during periods of active growth.  Active growth periods can 

occur from February to April and from July to November during the respective winter and 

summer monsoon rains.  Glyphosate has an average half life in soil of 47 days.  It rapidly and 

readily adheres to soil, making its mobility/leaching potential low.  Since it is bound by the soil, 

it is generally not absorbed by non-target plants through their roots. Degradation of Glyphosate 
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in the soil occurs through microbial metabolism.  Rainfall within six hours of application may 

reduce this herbicide’s effectiveness.  It does not volatilize.  The product is readily translocated 

to roots through the plants’ leaves.  It is considered to be relatively non-toxic to animals because 

the amino acid pathways for plants (through which the chemical operates) are not present in 

animals.  

Glyphosate acts effectively on a wide range of plants; therefore care must be taken to limit 

adverse effects on non-target plants, overspray/drift being the primary concern during 

application.  The herbicide mixture would include an inert marker dye to ensure complete 

coverage and confirm that non-target species were not sprayed.  Appropriate sized nozzles and 

tips would be used to minimize overspray onto native vegetation.  All information and 

instructions on the herbicide label would be strictly followed.  The herbicide would be mixed 

strictly according to labeled mixtures and uses.  All herbicide containers would show the product 

label and would be leak- and spill- resistant.  All application equipment and chemicals would be 

stored in appropriate storage facilities.  Roundup Pro Material Safety Data Sheets (MSDS) would 

be maintained on-site.  The applicator(s) would have a State of Arizona pesticide applicator’s 

certification obtained through the State Structural Pest Control Commission.   

Application techniques would include using a backpack sprayer for the “A” Mountain and 

Tumamoc Hill, and using a vehicle-mounted boom sprayer along roadsides at “A” Mountain and 

Tumamoc Hill.  A backpack sprayer would also be used for spot treatment in areas where 

buffelgrass occurs in close proximity to non-target species.   

Within the action areas on “A” Mountain and Tumamoc Hill, an intact native flora exists in areas 

not infested with buffelgrass.  These intact flora areas will provide a ready seed source for native 

re-vegetation in areas treated for buffelgrass eradication.  Native species include: Palo verde, 

saguaro, mesquite, mixed native perennial grasses (three-awns, tanglehead, Arizona cottontop, 

tobosa, curly mesquite, etc), creosote bush, and a variety of cactus, ephemeral grasses, forbs, and 

wildflowers.
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Section III: Affected Environment 

“A” Mountain and Tumamoc Hill range in elevation from 2,375 feet to 3,110 feet, respectively 

and are adjacent to each other.  “A” Mountain is about 273 acres that is comprised of open space 

and managed by the City as a park.  Tumamoc Hill is 870 acres in size.  It is managed by the U 

of A and houses the Desert Laboratory, a century old research facility, which studies the 

adaptations of desert plants to aridity.  An observatory operated by the U of A’s Department of 

Astronomy and the Steward Observatory houses a 21-inch reflector telescope on Tumamoc Hill. 

Residential and business developments surround the mountains (Figure 2).   

   Figure 2.  Project is located west of downtown Tucson near businesses and houses.

The Santa Cruz River is located along the eastern portion of the mountains.  The river has been 

channelized by soil cement bank armoring.  The channel is a dry wash most of the year with 

occasional flows occurring in response to large rainfall events in the monsoon season and  
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winter.  There are no perennial waters or fish in the project area. Amphibians are known to occur 

in the Santa Cruz River. 

Precipitation in Tucson including the project area is biseasonal with an annual average 

precipitation of 12 inches that falls during winter and summer months.  The months of April, 

May, and June are the driest months and a time of great moisture stress for native vegetation. 

Temperatures frequently exceed 100° F in summer and occasionally drop below freezing in 

winter.  Depth to groundwater is over 100 feet below land surface.  

The dominate soil type on the mountains is loam to gravely sandy loam.  There are large blocks 

of dark brown Tertiary basalt. Vegetation is characteristic of the Arizona Upland Subdivision of 

the Sonoran Desert.  Dominant native species include foothills palo verde, Cercidium

micropohyllum; Saguaro, Carnegiea gigantea; ocotillo, Fouquieria splendens; desert lavender, 

Hyptis emoryi, Prickly pear cactus, Opuntia phaeacantha; brittlebush, Encelia farinose; 

wolfberry, Lycium berlandieri; and whitethorn acacia, Acacia constricta.  Refer to Bowers and 

Turner 1985, for a complete plant inventory on Tumamoc Hill.  Research has shown that 

saguaros established on the mountains prefer the southern and eastern slopes of the mountains 

which allow for good drainage.  Buffelgrass also prefers these same features.  

Wildlife species observed in the area include mule deer, javelina, ringtail cat, rocksquirrels, 

antelope squirrels, gray fox, bobcat, desert tortoise, diamondback rattlesnake, blacktail 

rattlesnake, tiger rattlesnake, gopher snake, whiptail lizards, red tailed hawk, turkey vulture, 

kestrel, Copper’s hawk, western screech owl, Gambel’s quail, dove, verdins, canyon wren, 

cactus wren, mockingbird, and curve billed thrasher.  There are no listed endangered or 

threatened species in the project area.  
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Section IV: Environmental Consequences 

Alternative 1:  No Action 

Impacts on Wildlife Habitat

The no action alternative, where existing buffelgrass infestations are not treated, would have 

major adverse and long-term impacts to native wildlife and their habitat through continued

competition for space, water and nutrients, and a change in native habitat from the introduction 

and continued threat of fire.  Without buffelgrass control, native vegetation would be replaced 

with buffelgrass and result in little or no beneficial native habitat for wildlife. 

Impacts on Water Quantity and Quality 

If no action is taken to control buffelgrass, the result would have a major adverse, long-term 

impact to water quantity and quality in the project area when compared to areas containing 

native vegetation.  Large stands of buffelgrass would remain along with the continued threat of 

fire.  During pre-monsoon periods, when conditions are the driest, buffelgrass may burn within 

the project area, which includes steep sided slopes.  With burning soon followed by intense 

monsoon storms, the effect would be an increase in potentially devastating soil erosion from 

reduced infiltration and increased runoff.

Impacts on Aesthetic and Visual Resources 

This alternative could have major adverse, long-term impacts on the aesthetic and visual 

resources of the Sonoran Desert ecosystem.  Not treating buffelgrass would result the increased 

displacement of native Sonoran Desert vegetation by expanding areas of buffelgrass and 

potential removal of native vegetation by the constant threat of fire.  Fire events would destroy 

the native habitat, and buffelgrass or other exotic plants would replace this desert ecosystem.   

Impacts on Socioeconomic Resources 

No action would have a major adverse, long-term impact on the socioeconomic resources of the 

City of Tucson and its citizens.  The no action alternative would not control buffelgrass, 

 Draft 9



therefore would continue to serve as a seed source for buffelgrass infestations on adjacent lands 

and create a legal liability for the City and U of A in the event of fires.

Alternative 2. Physical Control and Removal

Impacts on Wildlife Habitat

This alternative would have minor, beneficial, localized, short-term impacts to native wildlife 

and their habitat by reducing the competition for space, water and nutrients, and reducing the 

introduction of fire.  These impacts would be localized and short-term because of the time and 

cost constraints of physical removal and limited area of treatment.   

At locations where this alternative may be implemented, manual removal or mowing treatment 

will restore localized, small areas of native vegetation.  This alternative may have negligible, 

localized, short-term adverse impacts when buffelgrass is pulled that is adjacent to native 

vegetation.  Physical control and removal may also have a short-term, negligible adverse effect 

on vertebrate or invertebrate species inhabiting areas where buffelgrass would be removed.  

Short-term displacement of wildlife may occur during removal; however the impact is expected 

to be negligible.

Impacts on Water Quantity and Quality 

This alternative would have major adverse, long-term impacts to water quantity and quality in 

the project area because buffelgrass infestations would not be effectively managed under this 

alternative.  Large, contiguous stands of buffelgrass would remain because of the time and cost 

constraints of physical removal and the limited area receiving treatment.  These stands would 

serve as a continued source of fire.  The water quantity and quality in the treated areas may be 

reduced when compared to areas containing native vegetation.  This impact could result from 

exposure of bare ground due to manual buffelgrass removal or pre-monsoon fires, resulting in 

the potential for increased runoff during monsoon events and movement of sediment into the 

major drainages.   
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Impacts on Aesthetic and Visual Resources 

The physical removal action alternative would have minor, beneficial, short-term impacts on the 

aesthetic and visual resources of the Sonoran Desert ecosystem.  Physical removal methods 

would have minor, short-term impacts by removing some of the buffelgrass seed source and 

allowing localized, small areas of the native Sonoran Desert vegetation to reestablish.   

Impacts on Socioeconomic Resources 

This alternative would have minor, short-term impacts on City and U of A properties, by 

removing local, small areas of the seed source and reducing the potential for large, hot fires.

Physical removal would have a beneficial impact on the socioeconomic resources of the City of 

Tucson and its citizens. 

Alternative 3. Chemical (Herbicide) removal of exotic, noxious species and Re-establishing 

native plants 

Impacts on Wildlife Habitat

Herbicides can injure or kill non-target plants, with short-term, negligible, localized, adverse 

impacts.  However, chemical control of buffelgrass would have long-term, moderate beneficial 

impacts on native vegetation and wildlife habitat.  Roundup Pro acts on plant-specific enzyme 

pathways, thus its impact to wildlife habitat under normal application conditions would be 

negligible.  Native plant communities and wildlife habitat would be restored by killing the 

buffelgrass and allowing the limited water and nutrients to become available to surrounding 

native vegetation and newly recruiting native vegetation.  To the degree that Roundup Pro 

effectively removes buffelgrass, this alternative method will have moderate, long-term, 

beneficial impacts to native plant and wildlife habitat by reducing competition and reducing 

wildfire in plant and wildlife habitat communities not adapted to fire.  

Impacts on Water Quantity and Quality 

The use of chemical removal methods could have negligible, short-term, localized, adverse 

impacts on water quantity and quality.  Killing buffelgrass with Roundup would lead to natural 
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restoration of native plant communities.  This would have positive effects on soil nutrient 

availability and cycling, water availability, and soil erosion.  Overall the alternative will have 

negligible, short-term, adverse impacts and minor, long-term, beneficial impacts on the water 

quantity and quality. 

Impacts on Aesthetic and Visual Resources 

Chemical removal methods could have major direct impacts by killing the buffelgrass and its 

seed source, thus allowing the native Sonoran Desert vegetation to reestablish.  The alternative 

would have major, direct, beneficial impacts on the aesthetic and visual resources of the Sonoran 

Desert ecosystem. 

Impacts on Socioeconomic Resources 

Application of a chemical herbicide could have a minor, short-term impact on City and U of A 

properties, by increasing the fuel threat during the next two to three years as a result of killing 

the new growth and adding to the existing stands of dead grass in the area.  This would have a 

minor, short-term impact because dead and volatile fuels would break down within two to three 

years from rain and wind, therefore reducing and removing the threat of fire. 

The minor, short-term impacts would be negligible and offset because the application of a 

chemical herbicide could have a major direct, long-term impact on City and U of A properties, 

by removing the seed source, reducing future infestations, and reducing the potential for large, 

hot wildfires.  The preferred alternative would have a major direct, long-term, beneficial impact 

on the socioeconomic resources of the City of Tucson and its citizens.  The threat of fire fuels 

near a highly urbanized area would be reduced.  In addition, the aesthetic and visual resources 

would be improved by restoring the area to native Sonoran Desert vegetation. 

Section V: Public Involvement

Public participation in the National Environmental Policy Act (NEPA) process for this proposed 
project was conducted consistent with the lead agencies’ NEPA procedures.  The current public 
involvement and notification process is as follows: 
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1) Insert description of public involvement efforts for draft EA soliciting comments on this EA 
(i.e. web site posting and library copy) during a 30-day public comment period.  All groups or 
individuals expressing interest during the public involvement period were sent a copy or 
provided with a web site to retrieve a copy of this EA for review and comment.  All comments 
received will be considered in the final EA and accompanying decision.   

2) After all public comments have been evaluated and considered, the lead agency expects to 
finalize the EA and release a decision.  Groups and individuals submitting comments during 
either of the public comment periods will receive a notice of the decision.
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Appendix A 

Label for Glyphosate (e.g. Roundup Pro)  [N-(phosphonomethyl) glycine, in the form of its 
isopropylamine salt].

Material Safety Data Sheet 
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